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Abstract of WO01 15804 

A deep desulfurization catalyst for a mineral oil corresponding to kerosene which comprises nickel and/or nickel 
oxide, zinc oxide and aluminum oxide, wherein the content of the nickel component in terms of nickel oxide is 5 to 25 
wt% and that of zinc oxide is 30 to 70 wt%, both being based on the total amount of all the components, shows, after 
being hydrogenated at 360 DEG C, an adsorption amount for nitrogen monoxide under 1 kg/cm<2> (9.80 x 10<-2> 
MPa) at 40 DEG C of 4.0 ml/g or more in terms of the amount under standard conditions, and has a specific surface 
area of 10 to 300 m<2>/g; a deep desulfurization catalyst according to the above, characterized as being prepared 
through an activation treatment in the presence of hydrogen at a temperature of 200 to 400 DEG C under a pressure 
of 1 to 20 kg/cm<2> (9.80 x 10<-2> to 1 .96 MPa); a method for preparing the above catalyst which comprises mixing 
one of a water-soluble nickel metal salt and a water-soluble zinc metal salt or a mixture thereof with a basic material, 
to form separate precipitates containing nickel or zinc or a precipitate containing nickel and zinc, and then mixing the 
resultant precipitate with aluminum oxide or an aluminum oxide precursor, followed by molding and firing; and a 
method for deep desulfurization comprising contacting a mineral oil corresponding to kerosene with hydrogen under 
conditions of 200 to 400 DEG C, 1 to 20 kg/cm<2> (9.80 x 10<-2> to 1 .96 MPa) and a LHSV of 0.1 to 5. 
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(57) Abstract: A deep desulfurization catalyst for a mineral oil corresponding to kerosene which comprises nickel and/or nickel 
oxide, zinc oxide and aluminum oxide, wherein the content of the nickel component in terms of nickel oxide is 5 to 25 wt% and 
thatof zinc oxide is 30 to 70 wt%, both being based on the total amount of all the components, shows, after being hydrogenated at 
360°C, an adsorption amount for nitrogen monoxide under 1 kg/cm 2 (9.80 x 10" 2 MPa) at 40°C of 4.0 ml/g or more in terms of the 
amount under standard conditions, and has a specific surface area of 10 to 300 m 2 /g; a deep desulfurization catalyst according to the 
above, characterized as being prepared through an activation treatment in the presence of hydrogen at a temperature of 200 to 400°C 
under a pressure of 1 to 20 kg/cm 2 (9.80 x 1 fr 2 to 1 .96 MPa); a method for preparing the above catalyst which comprises mixing one 
of a water-soluble nickel metal salt and a water-soluble zinc metal salt or a mixture thereof with a basic material, to form separate 
precipitates containing nickel or zinc or a precipitate containing nickel and zinc, and then mixing the resultant precipitate with alu- 
minum oxide or an aluminum oxide precursor, followed by molding and firing; and a method for deep desulfurization comprising 
contacting a mineral oil corresponding to kerosene with hydrogen under conditions of 200 to 400°C, 1 to 20 kg/cm 2 (9 80 x Ifr 2 to 
1.96 MPa) and a LHSV of 0.1 to 5. 
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(57) gft: 

- y * J* # «> «£ *T * IMfc = y ^/w U x £ 

^^fi^30~70fifi% tf 9 , .360 < CT*tK^j15c^. lkg/cm J (9. 80 x 1 
(T'MPa) % 40*C -C <0 - &{£ £ m Wl « ft # 0 JJS ft fig t? 4. Oml/g£* ± t? jfe 

0 , **®«^io-3oomVgTjfo5 jtr»«a«:»©aiflFjKfiEtt{tt : tK 

^#£T, 200~400'C, l~20kg/cm J (9. 80X lO-'- 1. 96MPa) <D ® H ft 

ft & SU <@ x ti m n# ic £ j£ £ -fr , £©itft4fc£:IMfcT/i'5 = *AXfi 

i£ ; H>IiEfcfej|£tf>#aET, *T?fi*S <t *m £ 200~ 4001C, l~20kg/ 

cm'(9.80x 10- 2 ~1.96MPa) , LHSVO. l~S<D 1t Z m&SSLffi 
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^9 7*-$^ (ATR) *©#8ca«****I.TV*«#, 

l»lilwfAo*«ttlt^to^nfWKi,TiiIiiwiMltt 
Sift, Rff££<0M£*>p>, ^f-^*^u^-t#1-5JW#dSjl!<*»). 
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"* 5 ftSit^fc J; o TiB^Jffli *s Bit Jc ft 5 Jfc t'O %\m&±-f 5 i^tt *s jg; < ft 5 

jmu <T»ttaii:tt*:*K«:jBrsric:o.i wt. ppm (=100 wt. PP b) »T«c»aaai-c 

5 = *A£«tf>£>frfifc:*f U =JX^*^©^«aS«fc=y^/ugH|[-e 5 ~25 S 
S%. «fl23E»<0^#ft*S 30-70 £&%T-fe«5, 360lCT?;k*a5n«, ^JE. 40«CT© 
-«fcS*K»»*S« WlilMlT 4. 0 ml/g 0Uh-C*> 0 , tt&SflW 10- 300 n,Vg ?*> 

*%f^tt v 7k^#?!ET. fifl&SS 200~400t % /E^jdS 1—20 kg/cm 2 (9.80X 10 2 - 

i.96 MPa) ©*HrtTiSttfc»aLT#fen5rtfc»«tt-5±e«ttwi^ic^ 
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400<C. 1-20 kg/cn,* (9. 80X10* -I. 96 MPaK LHSV (liquid hourly space 

velocity) # 0 .l~5<D&rrT-, ^ftfe^S r <b *®&t 1" S««flft^fe^g|f 5 0 

Bi«£W*5ttfltefflV*3;:£U:.l:»), mt>ffiS&»£6Sft#£ 0. l ppm «T*T«* 

a&OflWfcT^$ = ^A^ft©^gHSt»L. BHfc=y*vHft*T- 5-25 £ffi%0$5 
Brc&»>, 5-20 fifi%W«SH*s#*L<, 10-18 **%(D®H^4# K#£ U». = y 

*U ££25 fift%KTT=^^oMtt#l#U 
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SMfcffi»©£Wfttt, yt-frHXttat* «-fc3E»^#*& 

r/6I^T/U$^^A^fi^|fg|^t. 30-70 fl%©iirfc^), 40-70 fig% 

o«eb*s#*l<, so-70 mm%<DWB#¥tiz#* u\ mmmn, 

T/u$=«>A^W«:©^W-»c:»L, 5-65 fi*%<z>«BBas#* L< % 10-65 gft%o 
«BB#«fc9*fU:L<, 20-50 Sft%©ttffl*s«rt,#*uv^ 0 5li%£(iit5:i|; 

Sfc. *»WO»«K«Ettft-Ctl, 50-500 mg fc**fraft L*#P> 360<CT* 2 

■WO**** Lfctt*© ^ICfcttS-^H^Ig^S^^^^^^ (standard 
temperature and pressure: stp) T* 4 ml/g &±T**>«J, 4.0-7.0 ml/g j5jfJL< ( 
5.0-6.7 ml/g jJJ»fc«F*LV\ 4 ml/g &,±ft& Z t lZ £ 9 , ;fe#ftKSHStt£#5 

ffU8tt&tf (metallic state) T'ifeSfc^ -ftftRJIt^D-^ (prove 

molecule) [cigfcf S^Htc^fto T^S^ *SH®tttt<0 J; 9 fc, mttt.m<0¥f 

*3i^yU^-^tt, 74 806 I, 1995 ^) 0 
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ttmmmt. 10-300 mVg <£>*SfflTNfe 9 , 30-250 nrVg OttQS^ «fc *) & £ L < . 40- 

200 mVg o«H^fciif* u\ *®<Ditmmmu. bet temj: bet ttmm 

W. (Braunauer-Emmett-Tailor specific surface area) t LXM£tlZ 0 

figs?* i ^Rg-r 5 nm> h 5 „ 

#!m*£iigTU #e>*Lfcfclg^ ^^-icjg^u :Hl:dft7/K = ^i 

^^^tO$r^ffl-Tixtfj;^ o « ifSfiiLt(t TO36|S> 
-TyP*^*t#S L< . tfcMfctt 100-350 mVg L< . 150-300 nrVg #J; 
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0#*L<, 180-250 mVg tt^-fXtt 100 mesh Off 

L< , 150 mesh ©»&fflig*5 fc©jjs J; 9 # £ L < % 180 _ 200 mesh og$ ^ 

tfJ:<, H:fr0<Ji: LTti, *afc7**s*A, 7y^z^Yy7n^-^ 

iNfXttlOO ■esh«>tttr»ir5tO*S#*U< % 150 mesh 5 fcOdS «fc * 

#*L<, 180-200 nesh«)^iiigi-6t>0^t>^9&Vv^-v\ 

!«St*r«fet4#LfflL|«ffi (extruding), ff&fiJc®. ^l^J^fc^fc^fcfctfa 
L<WRT#«, BttttRgtt, 7->t!l^ 

7^=7, flT^/iW^, ISSKT^r:**. j^7M*^ 
9~9 : 1 <DmmtWl£ L< % 2:8-8:2 flD«BIdS«p|C»* U\, 
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VEJ&m&tt. 320~520 < t«£L<. 320-400'CaSJ:0#*L< 350~40O«C*5«t# 
*U\, 320«C£t±i-fSCit^J;i9, £#ft&£,5S#i^ fcfi&iB££ 

520 < C^Ti-t5r<tJcj;U^ (sintering) «4>jB£*ai'>*< fc 5o fc^f^ 

*fgWOftb$f4, S^ftc (fixed bed) KJ&»|c£j*U SLK 200~4WC, #*L<I4 
220-350^ L< 14 240-330U LHSV 0. 1-5 vol/vol h"\ L< 14 0. 5-4 

vol/vol h-\ 4<9#£L<I4 0.5~3 vol/vol h\ ffi^j l~20 kg/cm 2 (9.80X10^~1.96 
MPa), #£L<(4 1-15 kg/cm 2 (9. 80 X 10~ 2 — 1. 47 Iff*), 4«J#£L<J4 1-10 kg/cm 2 
(9.80X10- 2 -9.80X10 > MPa) V*>5 B **/«T»IO«TO««|J|[||TO««H:tt 30- 
300, #£L< 14 40-200, L< (4 S0~160 T*>5 0 

iiOWWWBIti^tJ:^ Sff*tt*rf o. i ppm BTIM^J 

ft*>\ **tf4«fit^*^L-cv^Tt,*riimB3«:iftS:jafig-r5rt^t?#5 0 & 

B#*«>aF&««l4 30 vol%«T-C*>*>. 25 »ol%KT*sj:0»4L<, 15 vol%^T 
(STi"5 r t #ft < ffiv «$isie,n5. 

LHSV ©TRtttffcH£$*tftv^ o.i vol/vol h- «±ifS r fc J: ^ 

ft 0tt»ttftja*»b#*L<, 5 vol/vol h-'^Tt-TSC^JcJ:?,, 
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X bttffrb 20 kg/cm 2 (1.96 MPa) VmW£±.mX'hZ 0 £fc 1 kg/cm 2 (9.80XHT 2 

fttLXtt. 200-400t, #£L<li300-400<C, f£k£f^ L< fi 330~380 C C"T?& 
5c 200t:^± < t-t-5r < tlr«t9 3B^Stt^fT^ SSO'CWTirl-S^itcJ;^ 

mm<Dm^m7cmm^x^> * * ^\\L<omw>>ta< #4l^ 0 m^ti 1-20 

kg/cm 2 (9.80X10- 2 ~1.96 MPa), #*L<tt 1-15 kg/cm 2 (9. 80 X 1(T 2 ~ 1. 47 MPa) , £ 
fc#*L<li 1-10 kg/cm 2 (9.80X10- 2 -9.80X10- MPa) X&Z. »^ 

cmf)xn^mm^\ Kmiginmnwcmfezti-r . ghsv ( gas hourly s PaC e 

velocity) T- 100-9000 vol/vol h"' <D*WT*m±n Z.K iS^fflttttjSEft. £j£ 

95%9fflfi£»S 270lC«T##* L < . *3f£tt o. 008 it»/ 0 g T W4 L < , 
fi20 vol%£HT##*U\, 



J: 9 % S&fcfflWi:*^ JlttttlcRW-fSJiS, *«9)o«SHtt£ 
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-mtmm^mmm^i^mmmm^^mm (rboism) &m\,>tz 9 » 

50-500 mg frflfffU L < t*mm#7 * (ifl;/V^n#7 

«ra«S*ft^feM*»P, 360<CSX% #J 1 0Mto»ttT#fi3*fc o 360^(^1^ 2 B$ 

l«**fttt.T-?««rU fwftHWKMflE^y^A^fcaftLftsos^, 4ot:*T- i u$ 

■ -2M*ltT»*Lt. (ft?«fc* K . Research 

Grade) O-^ft (0.1 ml) fcKfkhfcji*;^ ***©-|M^***i»e**ffllA 
tU2§ (Thermal Conductivity Detector: TCD) T'SIU 40t;©!S*ft£«l(SttJi 
(STP) IMlLTirajLjt. 

BETU&SftOMriCtt. ^^^tttWlBtMitlia (Belsorp 28SA) fcfli.fc. 

KH- 500-1000 ^tWfL, -ft**»©WWra*u io--i<r» «Hg ^ic«e 
«MOK»ttSr*#Lfc, ttfcftftU (-1961:) ttXf|^\ tt 



M*©W3**tt5*-= y ^ (ttffl TIW([o.i wt.p P m) fc J:9, T*«- 
olWItflSlllLotSolBtii, *Jil«ttWlcJ:ofc <TR*0.1 wt. PP m) 0 
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mm-ytrfr e Tkfp^ 5. s g tmmma 2 24. 3 g * 1200 mi 

d 10 wt%0>#»T 15 wt%T>*-T*&lJDz.X. £ 

fcfcJ^y^Hfc^ottBfcfcfc. ^<oJtfS#»^«ii^J:ot*^ % 120-C-c 12 i» 
ra<£«$-B:fc. #e>*lfc««#»Ky-T/U5^»5l5 19.5 g £gyjn U 5£#iBRgL Jfffl 
jfcSMrCfl* 1.6 ■*©ftttt)«SL, 510tT' 24 B#^RKLrSHk=S/^U 5 wt%, 
fiWk3Ef&30 wt»/ 0> m<tTsU?=^<yA 65 wt%©tt«jEA tt$£A (Ditmmmit 248 

«.Vg. 40«CT©-Sfefcg*!KM (STP) 4.0 ml/g £ofc„ «•& A lOg U i&g 

400<C, EE^Jl kg/cm 2 (9.80X10"* MPa) "C 3 «HH**il5G L, r*HC§|«*, fi£ 400«C, 
EE* 1 kg/cm 2 (9. 80X10* MPa), LHSV 0.1 vol/vol h 1 T'rplR&ttifi ( =» X^^gL 
JIS 1 S-flTtt, S£ft# 50 wt.ppm) Srii}ftLfc 0 **>**/trjB|tt (vol/vol at STP) fl 
300 t Lfc 0 fcfc, KH»CttM»fX 15 vol%££tNk3tf£/H^fc„ 500 Bftflg 

3HS0J2 

gftjfc- 5,^,1, 4 *fnfe 10. 0 g £flHK£ft 6 Tkfnfe 43. 9 g * 1200 ml 0)4 

1.6 ■♦OttttCUSL, 400'CT- 24 ttlUftft LTSlfcz y 10 wt%, gg«& 40 
wt%, *fcTvUS = *A50 wt%0>flfc«;B*ftfc o «!«EB©lfc^B5gffi225 m 2 /g, 40 < tt? 

(STP) 4.8 ml/g £ 0 fc. B 10 g *«#U fiflf 380t, BE* 

10 kg/cm 2 (9.80X10- MPa) X 3 *flfl**JKc U r*Lfc3l«*, fi£ 350<C, ffi* 10 
kg/cm 2 (9.80X10 1 MPa), LHSV 0.5 vol/vol h ' -CffijR &*Tto£i§afi L1t e t£t5fcm/tt 
Jftifc (vol/vol at STP) « 200 * Lfc„ fcfc, lft«B$KttESfe#;* 20 vol 
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mst-v** 6 TkfP^J 17. 5 g 6 65. 8 g & 1200 ml £7)^ 

1.6 nun^ftfcfctfMU 370t:T* 24 LTSWfc=y^/U 15 wt% % & 

fcfift 60 wt% N = 25 *t%OAkft C **fc.-«fc C Ott*B5«f± 188 

mYg, 40CtW-mkfiffft (STP) 5.8 ml/g Co*. C 10 g frfcffU fi£ 
360«C, /E^8 kg/cm 2 (7.84X10"' MPa) T* 3 ttfflTftXBx U -*U^|if^ ftg330t:, 
HE*8 kg/cn. 2 (7.84X10-' MPa), LHSV 2 vol/vol h' T^JR £i§Jft Lfc. **** 
/tfifctt (vol/vol at STP) 14 150 fc Lfe 0 £f£ 500 ^(W«0?9lttB«WT«H*«tt. ffift 
#o.i wt.ppn.KT, StWtlWflr*t»fe»ijj-e*,ofc, K*El£+fcTiHI^<D* 

£J6«*J4 

5,^,U 6 21 . o g tmglffi^ 6 **D& 18. 0 g £ 1200 ml <7M 

fc. ^e.ixfcitfs^(cv-T/u?=r>A^ 6.6 g ^^nt, fiftmmm, ttmf&m& 

•dm 1.6 nun«OTOlCfi5cSt, 33tfCT 24 ^l^ttKfc-^^ 18 wt%, *fc 
Sft60 wt%, fiMfcT/U$ = !?A22 wt%©tt«CDS:»fc 0 ftfe& D ©JtSffiStt 183 m 2 /g, 
«fW)HMa««fi (STP) 6.3 ■l/gfcofc. fcfe&D 10 gfcMftU Bft 360<C, 
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HE* 8 kg/on* (7.84X10- MPa) V 3 l*fl***3 U d*UC*«#, « 33tfC, HE* 8 
kg/cm 2 (7.84X10- MPa). LHSV 2.5 vol/vol h"' ?mjK&«r»*atfi Lfc D **S**/*T 
tttfc (vol/vol at STP) tt 100 «t L£ 0 ft*, 25 vol%*13*r** 

ttfl^fc. 500 MttoUUflrilitttta. fiEH^o.i wt. PpmWT . SHUCK 

■»=?*VU4**|«| 15.0 g ^tB»6*»«| 54.8 g £ 1200 ml 

)t 0 #6*LfcltWfcfc*»fcT^5 = ,>A«s|g 16.1 g *»»l U »Mm, fttfjftffi 
1.6 -^^CRSU 350<C-e 24 ■WB«MLT«fc= s ,^u 15 *t%, £ 
ftEft 50 wt%, *fc T A^* A 35 wt%©»& B *#fc 0 E OftXBm 203 

rf/g, 40-CT©-aWfc«««» S (STP) 6.1 ml/g « ofc . E I0 g ^ # U „ 

330<C, HE* 15 kg/cm 2 (1.47 MPa) T3Wi SS U ZtUC$\m % Uf£ 240<C. HE 
* 15 kg/cnr (1.47 MPa), LHSV 3.0 vol/vol h- TmjR6ff»*«» Lfc. ****/«" 
tttt (vol/vol at STP) tt 100 Lfc. Rfc 500 WflOKBUU^IM^^ «*£ 

o.i wt.ppn, wt, ^t^msmmtrmtmtsam^^ mma&+KTmm~*>wb 
**©ttmi±tM>e,*ii\ nun****** * m Ltt»Mkx>xm*it±»^M^ 

B»=^4*flHfcao.o g £Ml&2;Miift s&e g £ 1200 m i 
fc. »&nfcttW(pfc*»flST^S = ! >A»3R 4.6 g tWpu 3tMi«, 
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SW* 1.6 «0OtttttJ«S!L, 400«CT? 24 «PW«&«LTfiMk=y^ 20 wt%, & 
im& 70 wt%, mtT;v%=.^A io wt%(D«!^ F *#fc. fm F ^tfc^Emii 165 

mVg, 4ox:x'<D-m{tmmw%m (stp> 6.7 B i/ g tot. mm f 10 g £m#u && 

300^, ffi/j. 20 kg/cm 2 . (1.96 MPa) T 3 ^RItKXStc U fi« 220«C, /± 

^ 20 kg/cm 2 (1.96 MPa) , LHSV 4.0 vol/vol h ' -?rfTjfc&*TiHl£M Lfc 0 fc*5**/*T 
tttt (vol/vol at STP) ft 40 i Lfc Q £j£ 500 ^^^^Jft^TJfttt^tt, fiK£& 

o.i wt.ppn. #t. *Jt«*K«*r«itt«Sfeaw-c*)ofc 0 ttttRfc+fcTfcflB^ofiWfc 

.ftSfc=y$VU 4 7kft#) 24.9 g tft^ffiffi 2 Tkfpfe 56.6 g £ 1200 ml W-Y ^£&7k 

tz a n bhtcit&mz y - t/u ^ 1.5 g srsanu K^mm. Mu&as-?* 
m 1.6 ■♦©ttfcfcjfcfflu 4oot:T* 24 ^w«u«ur»fc=y^ 25 *t% x Kftisft 

70 wt%, ift7/K=[>A5 wt%OtejSEG^#fc 0 ^GWtfc^ffimttl58 mVg, 40<C 
■ero-fiMbS*»^* (STP) 6.9 ml/g fcofc 0 ftfe& G 10 g U fl« 200<C, EE 

20 kg/cn, 2 (1.96 MPa) T* 3 «F«I**»jcL, r*Lfc3|«!£, fig 200<C, EE* 20 
kg/cm 2 (1.96 MPa) , LHSV 5.0 vol/vol h" 1 T-rfTfl£ 6 Ltz B **J**/*T»tfc 

(vol/vol at STP) f± 50 L/c 0 £j£ 500 ^^W^gfii^Tjfttt^tt. ttftft 0.1 
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tfc&tfj 1 

ffi«= y*vU6 *ft4fc 3. 5 g tm&mS 2 *ftl#> 56. 6 g & 1200 ml (O^ *^£&7kK 
£J£0«j l 10 *t%0>mmr>*=.9J*b 15 wt%T>*=T**J!lO 

Wm&mmX'ftB 1.6 M^tt^fSiL, SIO^T' 24 l*mttJ«LT*flS=y*vU 3 
wt% % fi&tffi|8 70 «rt%, mtTJ\>%=.$M, 27 wt%<D&fe$£ a £#7c 0 fefejjg a <Dtt«EQ 
f±191 m 2 /g, 4tfC-C0>-«fcS*RM (STP) 3.3 ml/g ffofc, ftfe&a 10 g £«#U 
?a$ 400r, flE^l I kg/cm 2 (9. 80X1 0- 2 MPa) T' 3 ^tK^jItc U 
4001C, f£t) 1 kg/cm 2 (9.80X10- 2 MPa), LHSV 0. 1 vol/vol h' T?mjEfi*Tffl 
M..1&m&90 wt.ppm) SriiijBlLfc. **3**/<T»lt (vol/vol at STP) (4 300 £ L 

7t 0 500 m'&nmM.tittm&Ktt. mn& o.s wt. PP m, ttmmistmmtim 

tfc&flj 2 

**= 4 20 g irffl&ffifa 6 TkfO^ 87. 7 g & 1200 ml <7>^ 

r*t«r*»iE*Wft. ffttJtfSUgTtfMB 1.6 mm^^tt^RKSL, 400«CT? 24 B^&fiKL 
xmit->y>rjv 20 wt%, iftifi 80 wt%Ote& b tt$J£ b <Ditmmmt± 10 

m 2 /g, 40^<D-Sfefc5g*!aM (STP) 3.8 ml/g tfofc. te&b 10 g *«f*U 
380«C, BE* 10 kg/cm 2 (9.80X10' MPa) V 3 «Mffl**»7GU fcg 
350*0. Ert 10 kg/cm 2 (9. SOX 10-' MPa) x LHSV 0.5 vol/vol h"' T'rtTIS^fffflSrii^ Lfc. 
****/*Ttttt (vol/vol at STP) 12 200 <b L7c a 500 B#&T^&gfl&j£*T7flrt4# 
tt, 6£St#0.2 wt.ppm *fc««tt«*TttJ±«|feSWC*>ofc. JBMfEEfc^KTffi 



15 



WO 01/15804 



PCT/JPOO/05708 



tt&M3 

*t=y^6*ftft 17.5 g £«I[&6*fo^27.4 g * 1200 ml <ZK*V£** 

»W» 1-6 -♦©ttttfcfcfflU 370t:T' 24 WLTM^^/P 15 wt%, St 
ftBft 25 *%, *fcT*5 = *A 60 *%©«*<•*»*:. c Otfc^ffi^Ji 

240o,7g, 4tt-(M>-*fc*S«»ft (STP) 4.5 ml/g fc'ofc. MKelOg t«ffU ■ 
« 360«C, EE* 8 kg/cm 2 (7.84X10-MPa) T* 3 *W**»5c U 

330^ fi^8 kg/cm 2 (7.84X10' MPah LHSV 2.0 vol/vol h" 1 TfiffiR 6 Lfc 0 
**5**/jT»H: (vol/vol at STP) » 150 <t Lfc„ £j£ 500 l^£©^£fl&S£*Tjfttt# 

tt&#j4 

«=y*VU 6**1*40.9 g &BH*£ft2**l4a.5 g 1200 ml 

M 1-6 -tOttttfcjftSU 370-CT* 24 «f$LT»ft^ y ^ 35 *t%, 

ft 50 wt%, «fcTA^ = *J> 15 W t%©«& d m d <01t«iii«a 173 mVg. 

4otx-<D~®<mm<2k%m <sm 3.7 i/ g *ofc. A*& d 10 B *«wu i&£33o<c, 

15 kg/c** (1.47 MPa) T? 3 *m**Sx U E*lfc3l«#, MS 2401:, BE* 15 
kg/cm 2 (1.47 MPa), LHSV 3.0 vol/vol h" TrfTflSe^SriiJft L± a **S**/ff*it 
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(vol/vol at STP) ft 100 t Ltz 0 Kfc 500 ^M^OjSISKfiSJTjfttt^tt. G£it# 0. 2 
ftgf- 5/ >r /t , 4 7kfn«l 5. 0 g <fc 6 TkfPtl 21. 9 g £ 1200 ml CM ^>£&7klC 

#e>*ifcttiR*(cv-T^^"M&5fe 22.5 g &SsJmu ^S^g, WmrfLM3£T-ftB 
1.6 m.^ftttl^H, 400t:T 24 *W«y* LT«ft:=y*7U 5 wt%, 20 
wt%, mtT>\sZ-VJ*n *t%Cttie#fc 0 ttaEeOtfcM^H263 mVg, 40<CT*<D 
(STP) 5.0 ml/g £ofc. ftfcjSE e 10 g Srttff U 30tfC, 1£Z> 20 

kg/cm 2 (1.96 MPa) T* 3 tfffli****: U rtlfcSllgt , 220«C, ffi^ 20 kg/cm 2 

(1.96 MPa) x LHSV 4.0 vol/vol h"' TmjRGffttfciitt bfc. **5**/*r»lt (vol/vol 

at stp) (*sotLtc 0 B&fMmMnmanmttvimKri. mn& 0.1 wt. PP m«T. 

it&#j6 

6 17. 5 g iSgfilffi^ 6 *fp#> 27. 4 g £ 1200 ml *>£lfck 

fc„ #e>ixfctfc®fc£y-T^^&5lc 18.0 g £Ss)jdU tfttMSHgT* 

ft? 1.6 mmtWttttfclfcffiU 370tT- 24 ^j^t Ltfc ^/U 15 wt%, &fc3E|& 
25 wt%. »ftT/U$ = ^A 60 «t%<Dmmfmtz„ mm f ©JfcMfctt 240 m'/g, 40"C 
-C©-Ifefc£3S»M (STP) 5.8 ml/g £ 0 fc. (BlI f 10 g U 360*C, JE 

* 20 kg/cm 2 (1.96 MPa) T? 3 *B|**a5nU fig 480t\ SE* 8 
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kg/cm 2 (7.84X10- MPah LHSV 2.0 vol/vol h- T*mfl&6*n&£M Ltz 0 ftJS**/«T 
mtt (vol/vol at STP) « 150 £ Lfc. 500 mga^fttfttTttfttttt, fifcftg- 

o.i wt.ppm ar. *itm&ttmttmttn&Liz 0 m/^wcrmt'^mfcfcmnvt 

tfc$fc0ij7 

V >T^ 4 Tkfnife 15. o g himmSb 6 *fq#| 27. 4 g £ 1200 ml o-f 

3?iS0iJ 1 tHitiftfc-itfsiy^^iKottRtftfci,^ ease 

S-C^HB 1.6 ■■♦©ttfcKitfSu 370-C-C 24 «SBj«a*LT«ft:=y^ 15 wt%. m 
fcffi&25 wt%, SMsrA^ = **60 wt%tf>«.&g#/c 0 tt!^g£Otfe^S©|i240 m 2 /g> 
40tf<O-iftIiKfi (STP) 5.8 .l/gfcofc. fe&g 10 g&«f*U i£«360<t. 

20 kg/cm 2 (1.96 MPa) T? 3 ^TicKligjc rftfcSItt^ fi« 150«C, JE^ 8 
kg/cn, 2 (7.84X10- MPa) % LHSV 2.0 vol/vol h"' TmjR&ffttfcajft Lfc. fc*J**/*T 

jfttt (voi/voi at stp) ii 150 t ttz 0 500 mm&<Dmmm.mm&$it±, 
o.6wt. PP m, mmm.mmt±m&mwtz<otz 0 f&m&fc*icTffim^<Dmk*m<D&m 

Jt&0»j8 

l»=y^ 4 **n& 20 g £ 1200 ml 1 irR^IC 

24 g *js*nu zti&x&mm&s ftm&.M&tMM 1.6 ■♦©tt«i:)«iu 4oo<c 

-C* 24 «HW*rtLTSWk=y^ 20 wt%, Sfefc7^ = ?A 80 wt%tf)#;& h #fc„ ft 

mh<Dttmmmn27o^ 4ox:-e<D-m&mt%& (stp) 5.9 ■i/ g «o*: # 
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10 g £*£#U MS 380t. f£J] 10 kg/cm 2 (9.80X10- MPa) ~C 3 8^*^356 L , d 
*Uc3l*K#. 350t, /±^J 10 kg/cm 2 (9.80X10" 1 MPa) x LHSV 0.5 vol/vol h" 1 T^rtT 

flS6*TJfi£iiifiLfc 0 ^*J7k^/itTfftH: (vol/vol at STP) li 200 <tLfc 0 HfiiERftcttft 

25 voi%$r^tf7k^-*fflv>fc 0 kik 500 mm&ommBimttm&ftti.. 

o.9wt. PP m, SKKiffjllittiHiSiflfcofc. MS£<t'l:TIil^«*i©i(ll 
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mmm&tm 10 mi 36o<c, iex a kg/™ 2 (7.84x10-' mp 3 ) t- 3 Kf&iTkntitTc 

U rtLt5|*ft# % ^ 330t. JE* 8 kg/cm 2 (7.84X10' MPa) , LHSV 2.0 vol/vol 
h" 1 -CmjRGfl-tt&ii* Lfc. ZOmoKWtttiiit (vol/vol at STP) |± 150 t Ltz a R 

m 5oo tm&am&mtmmmti. m& 1 wt. Ppa ,, mKrarttttftftuk. 



^3 





i 










il7C©S CC) 


360 


l±t) (kg/cm 2 ) 


8 


GE^J (MPa)) 


(7.84X10-') 






urn co 


330 


lEtS (kg/cm 2 ) 


8 


(GE^ (MPa)) 


(7. 84X10') 


LHSV (vol/vol h" 1 ) 
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KWtm (vol/vol) 


150 


( vo i%) 












«£ft# (wt.ppm) 


1 







(35 wt%) NO K^fttt 3. 7 ml/g <h'>&< . = 
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5-20 Sfi%*sj:?»#*L<, 10-18 tt%0«Htfftb# 

»-C*>5£:%;ie>ix5 0 

mm<o-y>r,v (in) ±-?iitTL£v^«>T\ 6£teffi&£^£tfsr < t-e^ s ^/u 
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tti/itm&mwL. tmm&mzmzmzz-rK o.i wt. PP m KTfcsuaare 
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is # <d m IS 

^«O^S^»L, = y^J*#©^fi#Sfefc=y^,u^^ 5-25 & 
«SMftO^*l#30-70«ft%T?ai>!>, 360fC-C**a7c«, 1 kg/cm 2 (9. 80 X 10" 2 MPa), 
40rT^-^b^KM^Wfii^|fT4.0ml/g«±-ejfo^ JtUffi^ 10-300 

2. 7k^#STs 200~400 C C, ffi?J#l-20 kg/cm 2 (9. 80 X 10" 2 ~1. 96 MPa)tf>|& 

4. fj!*tf)|&|g 1x112 ^S«©««JKfiMfcja£©#aET. *TJ»ffi^i£fft <h ***fifttf 
200-400^, ffi^tf 1-20 kg/cm 2 (9. 80X 10" 2 ~1. 96 MPa), LHSV 0.1-5 ©*fr-e» 
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